Hm_m_umunu.m

o] 2 §

- ..\,‘




R LR S W SR R R S B T I S I TIWL LTI R T TR L SRR e S

PB82-115619

Special Investigation Report: Evacuation of
United Airlines DC-8-61, Sky Harbor

International Airport, Phoenix, Arizona
December 29, 1980

{(U.S.) National Transportation Safety Board
Washington, DC

1.S. Bopcriment of Commerce
tiationsl Techwice! Informsation Service

P -
4 3 PR s




NATIONAL
TRANSPORTATION
| SAFETY
| BOARD

WASHINGTON, D.C. " 20594

SPECIAL INVESTIGATION REPORT

EVACUATION OF UNITED AIRLINES DC-8-61,
3KY HHARBOR INTERNATIONAL AIRPORT,
FHOENIX, ARIZONA,

LECEMBER 29, 1980

Fha 3 F e R

NTSB-SIR-81-4

ophuast ) R R Pl g T A

RTIONAL TECHNICAL

INFO.RMATION SERVICE
i 5%“5{‘1%'. it

UNITED STATES GOVERNMENT




. TECHNICAL REPORY .DOCUMENTATION PAGE
Y. Report No. 7.Government Accession No. | 3.Recipient's Catalog No.

NTSB-SIR-81-4 DB82-115619
"B, Title and Subtltle Speclal Investigation Report: §.Report Date
racuation of United Airﬁnes 55—3-6{,'§ky | _September 9, 1981
llntaernatlonal Airport, Phoenix, Arizona, December 29, _G-z:; ormin tion
0. e
. Author(s) _B.Perﬁ.rgng Organization
Report No.

g. Performing Organization Name and Address T0.Work Unit No.
National Transportation Safety Board _‘.3.3. 1 —
o y l.‘éontract or Grant No.

Bureau of Technology
Washington, D.C. 20584

13.Type of Report and

. Period Covered

12.5ponsoring Agency Name and Address Special Investigation Report
December 29, 1960

NATIONAL TRANSPORTATION SAFETY BOARD
Washington, D. C. 20594 I 1&.Sponsoring Agency Code

15.Supplementary Notes

The subject report was distributed to NTSB mailing lists:
\15, 8A and 8B.
\

16 .Abstract
K%n lc)ecember 29, 1980, United Airlines Charter PFlight 5820, a DC-8-61, with 238
- Kassengers and a crew of §, was evacuated at Sky Harbcr International Airport, Phoenix,

y rizona, when the failure of the rear landing gear bogie beam resulted in a fire in the
“(eireraft's right main landing gear. The cockpit crew was erroneously advised of an engine fire
by the airport tower end began emergency shutdown procedures. The captain initiated the
evacuation after all electrical power had been shut down and the public address (PA) and eabin
interphone systems were without power. Thereéfore, the second officer had to give the
evacuation orders to pussengers and flight attendants by "word of mouth” During the

evacuation, no other emergency communication equipment was used; the flighterew used only
verbal, unamplified commands, ‘

As part of the National Transportation Safety Board's special investigation of the
evacuation, a questionnaire was sent to all passengers. In response to the questionnaire, &
majocity of passengerc commented that communication between flight personnel and
passengers was ineffective and confusing and caused the evecustion to be delayed, As a result
of its special investigation and its previous work on the subject of evacuations, the Safety
Board hes made recommendations to the FPederal Avietion Administration (FAA) to improve
the availability of emergency communication equipment and to promote its use. ,

17.Key Words | T6.DTstributlion\Statement

Bmergenay evacuation; megaphones; publie This document s Qvallable to
address systems; cabin lnter[’,whone sgstemsy Master Minimum the public through'the National

Bquipment Lists; crewmember training. ggﬁl?‘glf?:'ldln&?gmgozngg:vlce-

(Always refer to number listed-
In item 2) |
ﬁ L?;Q.Sscurity Tiassification | 20.5ecurity Classification | 21.Ho. of Pages | 22.Price

(of this report) (of this page)
UNCLASSIFIED UNCLASSIFIED 27

"NTSB Form 1765.2 (Rev. 9/74)




A
s e

CONTENTS

INTRODUCTION , .

-
L]
-
L]
-
-
-
»
L ]

INVESTIGATION ., . . .
Accident Summary . .
RBvacuation. . . . ., .
Injuries . . . . . . .
Bvacuation Filming . .
Passenger Statements . '
Emergency Communication Equipment Requirements

Megaphones . . v 4 ¢ ¢ ¢ o ¢ ¢ ¢ ¢ o 0 s o &
Evacuation AlarmSystams . . . . + . + « + o &
Public Address Systems . . . . « ¢« + + « & & &

SUHMARY-oouoonnsuooo}l'ooo.tt

L J L] - » - Ll - - - -
L] L] L] . - L ] - - - -
- - L] - » - [ ] - - -
L ] - - - L] L ] - » - -
» - - - L ] L ] - - - [ ]
- [ 3 - - - - - L 3 L -
- - L 3 L J - - L] L] - -
- - - - » - - - - -
- L] L - . [ ] L] - » -
- - - - ] L] .' - . L]
- - - - [ ] - - L ] L -

BBCOHMBNDATIONSIOIOO‘lli.l...ilt!l

APPE"DIX@ [ ] * L] [ ] L] - . * L ] [ ] . » ] » L] » ] » [} [ ]
Appendix A-~-Crewmember Emergency Training Regulations
Appendix B--Notice of Proposed Rulemaking No, 81-1

Change Pertaining to the Public Address System . . . . .
Ap;endix C--Minimum Equipment Lists for Various Afrcraft

'C-8 Master Minimum Equipment List Perteining to

PublieAddreasSystem................

L~-1011 Master Minimum Equipment List

Pertaining to Public Address System . . « « + « « « o

DC-9 Master Minimum Equipment List _

Pertaining to Public Address System . . . . . .

DC -10 Master Minimum Equipment List

Pertaining to Public Address System . . . . . ..

Boeing 707/720 Master Minimum Equipinent List

Pertaining to Public Address System . . . . . .

Boeing 727 Master Minimum Equipment List |

Pertaining to Public Address System . . . . . .

Boeing 747 Master Minimum Equipment List

Pertaining to Fublie Address System . . . . . .




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D. C. 20594

SPECIAL INVESTIGATON REPFORT

EVACUATION OF UNITED AIRLINES DC 8-61
SKY HARBOR INTERNATIONAL AIRPORT
PHOENIX, ARIZONA
DECEMBER 129, 1980

Adoptedt September 9, 1981

INTRODUCTION

On December 29, 1980, United Afrlines Charter Flight 5820, a DC-8-61, with
238 passengers and a crow of 9, was evacuated at Sky Harbor International Afrport,
Phoenix, Arizona, wher ‘he failure of the rear landing gear bogie beam resulted in a fire
in the alreraft's right main landing gear. The cockplt crew was erronecwly advised of an
engine fire by the airport tower and began emergency shutdown procedures. The captain
initiated the evacuation aiter all elecirical power had been shut down and the pudblic
address (PA) and cabin interphone systems wete without power. Therelore, the second
officer had to give the evacuation orders to passengers and flight attendants by "word of
mouth.,” During the evacuation, nc other emergency communication equipinent was used;
the flighterew used only verbal, vnamplified commands.

As a part of thy National Transportation Safety Board's speclal investigation of the
evacuation, a questionnaire was sent to passengers., In respoase to the questionnsire, a
majority of passengers commented that communlcation beuween flight personnel and
passengers was ineffective and confusing and caused the evacuation to be deleyed. As a
result of its special investigation and its previous work on the subject of evacuations, the
Safety Board hes inade recommendations to the Pederal Aviation Administration (FAA) to
improve the availability and use of emergency communicaticn equipment,

INYESTIGATION

Accident Summary

About 1718 mountaln standard time, on December 29, 1930, United Air Lines
Charter Plight 5820, a DC-8-61, 1/ prepared to depart Sky Harbor International Airport in
Phoenix, Arizona, bound for Columbus, Ohio. The airplane was chartered by en Ohlo State
University Alumn! group. On board the aircraft were 238 passengers .nd 9 flightcrew
members. The alrcraft was taxiing west of taxiway B for deperturé on runway 8L when
the bogie assembly structure for the right gear truck broke, causing the right strut to
collspse. The strut, leaking hydravlie fluid, dragged on the taxiway for about 390 feet,
(See figure 1.) Snharks from the dvagging strut caused the hydraulie fiuld and the right
inboard front tire to catch fire; the tire blew out shortly thereafter. |

The landing gear was damaged substantially, and the fuselsge loerted directly above
the landing gear was burned and blackened, Deceleraticn forces were low and did not
cause any seat or seatbelt failures, Duwring the evacuation, 2 passongers were injured
serlously and 24 passengers were Injured slightly, (See figure 2.)

1/ ite NTSB Invesilgation of this accident is continuing. Tha asccident brief and the
probable cause will be issucd at a later date, '




Figure 1.- -Skid mark left by United Airlines DC-8
as strut dragged on texiway.
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Pigure 2.--Postevacuatior. view of the left side of the
United Airlines DC~8 photographed byt a passenger
after he exited the aircralt with his camera.
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Bvacuation

Shortly after the bogle assembly collapsed and a fire started in the landing gear, the
alrport tower erroneously told the flightcrew that they had an engine fire. The captain,
following the emergency procedures for an engine fire, ehut down the engines which in
tuen caused the shutdown of the electrical generating system. As the captain finished the
engine fire checklist procedures, he directed the first end second officers to evecuate the
aireraft. Since all the regular electelcal power hed been shut down, the PA and
interphone systems were without power, and these emergency communication systems
could not be used to initiate the evacuation. As a result, the order to evacuate was not
given immediately when the aireraft stopped moving, Varfous passengers, depending on
their seat location, estimated that it was about 1 to 3 minutes after the alreraft came to
rest before the evacuation was ordered,

PR

The evacuation of passengers began when the first and second officers entered the
passenger cabin and shouted for passengers and flight attendants to evacuate the aireraft,
The first officer and the senior fiight attendant opened exit 1L on the left side of the
aircraft and deployed the inflatable evacuntion slide, (See figure 3.) At this time, smoke
entered the cabin through the open exit. When the slide became fully inflated, the first
officer deplaned through this exit, Shortly thereafler, exit 1R was op2ned. As passengers
left the plane, the first officer helped direct the evacuation from outside of the aircraft.
Meanwhile, the second officer made his way down the cabin aisle, directing flight
attendants to open their exits and evacuate the aircraft. He eventualy reached the area
in the cabin where the overwiag exits were located.

When the evacuation »as started in the {orward part of the cabin, many of the flight
attendants and passengers seated in the middle and rear sections »f the cabin were
unaware that an evacuation had been directed. The flight attendents in these areas
commented that many of the passengers shouted when they felt the jolts and when the
aireraft stopped. Other passengers got out of their seats and reuched for perscnal
belongings from overhead bins. The flight ettendants trled to restore oider by shouting to
passengers %o "remain seated" and "stay calm,” There was a further delay of abcut
1 minute before the flight attentants in the middle and rear cabin realized that the
evacuation had begun in the forward cabin, One flight attendant seate<! in the alt section
of the cabin gave the following observations of the delay:

1 looked forward and saw people %ettlng out of their seats; however, still

having seen nothing unusual, {1} assumed it was flat tiras and told
people in my area not to panic. Now 1 have found out that the front
doors had been opened but Lecause there was neither a signa nor alarm,
f1] did mt realize the evacuation had begun, My vision was blocked by
the people standing in thelr seats which was still a full 10 to 12 rows in
feont of Iny exit. (Number 5 flight attehdant, Row 39, Seat A.)

g iy o SETTASLY RS T Tt

After 1any passengers in the front of the aircraft had been evacuated, flight
attendants in tne rear and middle cabin reported hearing a male volce shouting "open the
exits” and "get out,” At this time, the flight attendants In the middle and aft cabin began
the evacuation of passengers. However, somo passengers seated in these areas later
reported that they never heard the orders to evacuate. They began leaving the alreraft
through exits af ier it became apparent that many of the passengers in front of them had
olready deplsned,
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Once the evacuation was fully underway, flight attendants had opened 10 of the
12 exits; the 2 right-side overwing exits remained closed. The flight attendant assigned
to the right-side overwing exits originally opened one of these exits, tut upon seelng
flames and smoke through the open exit, she decided that the exit was unusuble and closed
{t, Flight attendanis had some difficulty opening exits 3L and 4R. A pawsenger had to
assist a flight attendunt in opening exit 3L, while the flight atiendant assigned to open
exit 4R had to obtein assistance from another flight attendant. (See figure 3.
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Flight attendants, unaware that the PA and interphone systems were inoperative,
tried to use these sysiems at least twice. The first attempt came shortly after the
aircraft had stopped when a flight attendant in the front of the plane picked up the cabin
interphone handset and attempted to use it. Observing her actions, the No, 2 flight
attendant realized that the aircraft's electrical power was off. A second flight attendant
who atteu:gted to use the PA interphone system after the evacuation had already begun
commented: |

I hed evacuated the forward part of the cabin when I noticed a crowd of
people at the buffet, 1 tried to use the PA system again but it was stiil
dead. So I ran back by Ron [second officer} and yellsd for people to
come lorward.
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A further attempt ‘o use another emergency communication device falled when two
flight attendants were unable to remove one of the aircraft's cabin megaphones from its
stoway'e bracket. After most of the passengers had left the plane, one of the flight
attendints tried to remove the forwerd cabin megaphone from its brackets. Another
fiight t.ttendant helped her but even their combined efforts faited to free the megaphone.
After the futile attempt, both flight attendants deplaned through exit 1L, The brackets
holding the megaphone were later found to be functioning properly.

Injuries

The 2 serious injuries and the 24 minor injuries resulted from the evacuation. The
two serious Injurles were sustained on the inflatable evacuation slides. One passenger was
seclously injured as he deplaned from exit 1R with two overcoats In his arms. About
haifway down the slice, his legs became tangled, and he fell off the slide and was knocked
unconseious when his head hit the pavement. Other passengers dragged him away from
the aireraft. He sustained a concussion and fracturcs of his jaw and wrist. Another
passenger was serlously injured while exiting from a slide; he sustalned a bilateral
fracture of the right ankle. The minor injuries corsisted mainly of cuts, bruises, and
sprains. Seven passengers who used the overwing exits were Injured as they jumped from
the wing. Since the flighterew was not able to fully lower tha flaps because of engine
shutdown, the drop from the wing to the pavement was about 7 feet. All of the other
minor injuries were sustained by passengers using evacuation slides,
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Pollowing the evacuation, flightcrew personnel circulated through the crowd to

check for Injuriys while walting for rescue personnel to arrive. The fire in the landing

ear tires was extinguished by lin3 personnel while the evacuation was {n progress. The
ire cepartment urrived about 2 miautes after the tower observed the fire,

Bvacuation Filmiig

The orew of an airborne helicopter from a local television station, who were vver
downtown Phoenis and were monitoring the tower controller’s conversation with the
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United Airlines flightcrew about the fire,2/ videotaped the aircraft from shortly after it
had come to a stop on the taxiway through the end of the evacuation. The videotaping
began about § miles from the scene and ended after the helicopter had landed near the
right side of the DC-8. The videotape showed that after the aircraft had come to'a stop,
a considerable amount of smoke was directly in front of the DC-8. (See figure 4.) The
first evacuation slide to be deployed on the right side of the aircraft was from exit 1R,
Shortly thereafter, the slide at exit 2R deployed. Passengers began evacuating through
these exits as soon as the slides were inflated. *

~ The slides at exit 3R and exit 4R were seen on the film to deploy about 65 seconds
after the front slides had been deployed. The delay in deployment of these slides is
consistent with the flight attendants' and passengers' statements that the initial
evacuation orders were not heard in the rear of the aircraft and that most of the
passengers in the front of the cabin had already left the aircraft before other passengers
began evacuating. By timing the film footage, the Safety Board found that about
2 minutes 2 seconds eiapsed between deployment of the first slide at exit IR and
evacuation of the last occupant on the right side of the plane. The left side of the
accident aircraft was not videotaped because the helicopter approached and landed on the
right side of the aircraft. Therefore, the timing of the deployment of the evacuation
slides on the left side of the afrcraft could not be established. The senior flight attendant
later stated, however, that the first slide to be deployed was on the front left side of the
aireraft, which suggests that the evacuation had begun on the left side of the aircraft
before the right-side slides were deployed. With this information and the knowledge that
some time elapsed before the flightcrew began the evacuation, the Safety Board
estimated that the total time for evacuation of the aircraft was about 2 1/2 minutes from
the time the 1L exit was opened to the time the last passenger evacuated through exit 4R.
Considering that, according to the passenger statements, the evacuation was not ordered
until ahout 1 to 3 minutes after the aircraft had storped, this evacuation time clearly
exceeded the 1 1/2-minute limii set bv the FAA ror aircraft certification; 14 CFR
121.291 requires that operators of aircraft with a seating capacily of more than 44
passengers used in passenger-carrying operations must demonstrate that the aircraft can
be totally evacuated in 90 seconds (1 1/2 minutes) or less,

Passenger Statements

The Safety Board sent questionnaires to the 232 passengess on board the DC-8 to
solleit their observations of the incident in order to assess the adequacy of existing safety
standards; 148 passengers responded to the questionnaire.

A majority of the responding passengers expressed the view that (flightcrew
personnel had difficulty starting the evacuation and maintaining leadership as passengers
left the plane. Communications difficulties between flighterew personnel began when the
eircraft engines were shut down, rendering the PA and interphone systems inoperative.
Many passengers, hearing a variety of verbal orders from flighterew personnel,
comtnented that they were unsure whether to evacuate or remain seated. This confusijon
resulted because cabin attendants in the middle and aft sections of the plane ordered
passengers to remain seated and belted [n, while flight attendants and flighterew
personnel in the forward section were ordering an evacuation. Other passengers, seeing
the fire and smoke in the landing gear and wing areas, began to evacuate o:n their own
Initiative. However, when flight attc ndants told them to sit down and remain calm, these
passengers at least inftially complied. 8till other passengers commented later that they

37 KPNX Broadcasilng Company, 1101 North Central Avenue, Phoenix, Arizona 85001,
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only heard the "remalin seated" and "stay calm" orders from flightcrew personnel, and that :
they uldimately evacuated on their own initlative when it became obvious that the -
forward part of the aircraft had been evacuated. Of the 148 passengers responding to the :
questionnaire, 82 commented that a communications problem existed during the

" evacuation; 27 of the 82 also recommended that a dependable communications system

E ¢ should be available so that the problems experienced during this evacuation might be

avolded in the future. The following passenger statements were extracted from the
questionnaires.and illustrate the communications problems during the evacuation:

$ | Row 2, Seat E

3 The stewardess in our part of the plane took charge. However, when it
= was certain the plane was on fire, we were told to go back to our seats. At
4 that point, there was a lot of confusion. Once the plane stopped, we sensed a
3 lot of uncertainty. !t was as though we were cut off and really didn't know
o what the situation was,

] Row §, Seat A
\ The most disturbing factor in this incident {(other than the matfunction of

the plane) was the variety and directly opposite instructions from the plane
personnel. 'Evacuate.’ 'Remain seated.! 'Evacuate.! 'Move to the right side of
{ the plane,' and finally, 'Evacuate’ again.

Row 7, Seat E

In talking with the other passengers, I learned that the flight attendants
. in the back of the plane were keeping the passengers seated while we in the
; front had already been evacuated. Apparently, they did not hear the shouted
- order to evacuate.

§ Row 13, Seat B
|

The poor flight attendants received no instructions from the pitut, The
i PA system had been turned off. They were telling us to keep our seats and
Ireep calm when all the smoke and flames could be seen from our window. We
kn2# we had to evacuate,

Row 17, Seat A

Took longer than should have to be told to evacuate--when power was
shut off-- PA system was turned off too--all stewardesses ran to cockpit for
instructions then had to return to their doors ard open them. 'Took more time
than if PA system had conveyed evacuation command, Need PA system that
operates free of the standard power system,

Row 18, Seat P

I saw or heard nothing from any attendants or crewmemoer after the
plane stopped and several stewardesses yelled several times, '‘Stay in your
seats', After that, no one told us anything at all end we made our way to the
exit on our own initiative.
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Row 24, Scat B

Our stewardess ran up the aisle and yelled for us to stay seated, and then
she never came back. We looked cut and saw people from the front evacuating
and running from the plane so we got our own exit opened and got out without
the assistance of any crewmember.

Row 25, Seat F

They were as unprenared as the rest of us for the accident as there was
no warning-~initially they kept everyone in their seats in my location, To the
rear they did not let us leave the aircraft while it was obvious the forward
cection was evacuating the plane. They did net handle themselves well, Once
on the ground, they did much better in getting the passengers organized.

Row 28, Scat A

Initially, we could see fire burning out the right side window next to the
wheels. Some smoke appeared to come into the cabin. There were no
directions from the PA system. Pcople were standing and trying to rush to tha
exits. Some shouted 'Sit down.' The stewardesses seemed very fearful--not
knowing what to do. Because tumult with everybody shouting, talking, it was
impossible for the crewmembers to shout over the nolse. No one made use of
the PA system. Everyone was for himself, The lack of firection contributed
to the chaos.

Row 27, Seat B

When I heard the explosion and iminediately saw the fire at the right
wing along the rear edge of the wing I turned to my wife in the seat to my left
and told her this plane is on fire. We've got to get off now. The lady in the
alsle seat didn't know we were on fire. The two stewardesses in the rear of
the plane didn't know we were on fire, Somebody said they were listening to
the tower on their head set when the aireraft stopped and the tower said
'United 5820 shut down; you have a fire on the right side.’ The pilots came out
of the cockpit and opened the left front door and said ‘Come on, get out of
here.! The pllots left. The front 15 rows weat out, Our two stewardesses in
the back kept saying, 'Sit still, keep calm, don't panic.' I told my wife if it got
hot on our feet we were going out of there, We sat still for about 2 minutes
and a stewardess in row 20 yelled 'Hurry, get out of here; evacuate'. This was
a long delay and if that fire didn't go out, maybe the last delay.

Row 29, Seat C

They [fiight attendants] stood in the alsle and yelled 'Sit down, don't
panic,' I belleve they sald this et least three times. The passengers finally
decided we had to get out of our seats and out of the alreraft. 1 never heard
an attendant say anything other than 'sit down,' or 'don't panic.'

Row 34, Seat P

Rvacuation order could not come from cockpit because power was off
when evacuation started. Plight attendant [rece] held up evacuation of rear
of aircraft. Saw helicopter overhead before we were permitted to evacuate.
The delay in evacuation of the aireraft could have caused a disaster, This
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delay was the big goof of the day. An aircraft on fire [still on the ground]
should be evacuated immediately. This one was not evacuated immediately.

Row 38,Seat C

The most significant aspect of the accident was when the power was cut
off due to the tire. It elimirated communication from the pilot to his crew
and passengers. The shock was there vias no battery unit so pilot could
communicate evaruation and all could hear.

Emergency Communication Rquipment Requirements

As a part of its special investigation, the Safety isoard reviewed its pust aceident
reports, special studies, special Investigation reports, and recommendstions relating to
emergency communications equipment. The 1974 Safety Board study, "Safety Aspects
of Emergency Evacuations from Air Carrier Aireraft," 3/ noted that megaphones,
evacuation alarms, and PA systems are emergency communication devices which can be
used during a1 emergency.

M hones.—In evacuations, megaphones can provide flight personnel with voice
amplification to direct passengers as they exit the plane, Current Federal Aviation
Regulations require that aircraft with seating capacities of more than 60 and less than
100 pasengers have one megaphone easily accessible to a flight attendant at the most
rearward location in the passenger cabin. Airplanes with seating capacities of more than
99 passengers must have two megaphones easily accessible to flight attendants; one at the
forward end and one at the rearmost location in the passenger cabin. (Deviations can be
granted by the FAA when a different location is demonstrated to be more useful for the
evacuation of persons during an emergency.)

Under these regulations, the United Airlines DC-8 was required to have avatilable,
and had availsble, two megaphones located in overhead storage bins; one at the front and
one at the rear of the passenger cabin. The forward flig't attendant or one of the
flighterew should have used the megaphone to initiate the evacuation; this v-u'd have
averted much of the passenger confusion. Only after the plane had been almost
completely evacuated did flight aitendants make any attempt to remove the megaphone
from its stowage bracket in the forward cabin.

‘The '974 Safety Board study noted that even though megaphones are required in the
passenger ‘abin, they rarely if ever are used in evacuations, In fact, megaphones were
not used in any of the 10 accident/evacuations cited in the Safety Board report.

Crewmember emergency training regulations are addressed by the PAA in 14 CFR
121.417. (Sce appendix A.) Crewinembers must perform emergency drills during initial
trafning and thereafter every 24 months durlng recurrent training utilizing such
amergency equipment as fi:e extinguishers, oxygen systems, and evacuation slides.
However, the regulations do nut mention training drills or actual operation of
megaphones, In view of the rare use of megaphones in past evacuations and the
unsuccessful attempt to use the megaphone in this evacuation, the Safety Board believes
that the PAA should require the use of megaphones be included in crewmember
emergency training.

3/ Aviation Special Study: "Safety Aspects of Bmergency Bvacuations from Alr Carrier
Alreraft,” November 13, 1974. (NTSB-AAS-74-3.)
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Evecuation Alarm Systems.—The  evacuation alarm s another wmergency
coramuniocation device that can he used during evacuation situations, However, the
United Airlines DC-8 did not have such an alarm system installed nor was it required to be
installed.

In i972, the Safety Board recommended that the FAA require evacuation alarms be
installed in all air carrier aircraft (Safety Recommandation A-72-141). The recom-
mendation was prompted by the investigation of the evacuation of a Pan American World
Airways Boeing 747 in San Prancisco, California, on July 30, 1971. 4/ The B-747 was
forced to land after receiving substantial damage upon takeoff after contazting the
approach lighting system . structure. After the aircraft had landed nnd upon the
filghtcrews' seeing a fire in the ares of the wing landing gear, the flightctew ordered an
evacuation, The first officer attempied to initiate the evacuation, but he inadvertently
made the evacuation snnouncements over the radio instead of over the PA system.
However, even if he had attempted to transmit the evacuation order over the PA system,
the message could not have been completed because the ceptain and the flight engineer
had shut down the aircraft systems, including electrical power.

The first officer and second officer entered the pas. =nger cabin, from the flightdeck
expecting to see the evacuation in progress, but passengers and flight attendants were
still in their seats. The first and sccond officers then shouted to the passengers and flight
. attendants to evacuate the plane. Those cabin crewmembers who did not hear the shouted
order to evacuate began evacuatioa procedures only after seeing the front exits open and
aiceraft occupants departing. These actions led to the sequential openings of exits from
the front to the rear which delayed the evecuation considerably.

In view of the difficulties experienced during this evacuation, the Safety Board on
August 23, 1972, recommended that the FAA:

Require all air cartier aireraft to be equipped with an audio and visual
evocuation alarm system. This system should be capable of being
activated in the cockpit and at each flight attendant station. The alarm
system should be self-powered so that interruption of the aircraft
?lect ‘{eal )systems will not interfere with use of the evacuation alarms,
A-T4%4-141

In response to the recommendation, the FAA agreed that an independently powered
system was needed to initiate evacuations, However, action was not taken because the
FAA belloved that further studv was required to determine the most practical and
effective means of installing and utilizing such a systein,

Although some alr carrier aircraft are currently equipped with evacuation alarm
systems, current Pederal Aviation Regulations do not require the installation or use of
evacuation alarms and the Safety Board is not aware of any comprehensive studies on the
subject. The Safeiy Board belleves strongly that the FAA should require the installation
of an independently powered evacuation alarm in passenger-carrying aireraft,

Public Address cg_yvtemz.-'rhe PA system also Is an effective communieations device
urre

in en emergency. nt Federal Aviation Regulation 14 CPFR 121.313 requires that
aireraft with a seating capacity of more than 19 passengers be equipped with a PA
system. In normal flight operations, the PA system {s used regularly to brlef passengers

3/ TAircralt Accident Repori--Pan Amerlean World Airways, Inc., Boeing 747, N747PA,
Flight 845, San Fransisco, Californis, July 30, 1971." (NTSB-AAR-72-11.) - |
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and to keep them Informed of the flight's progress; during emergency situations, it can
be, and often is, used by the crew to inform passengers of procedures for dealing with the
emergency.

Many emergency situations necessitating an evacuation often also necessitate that
the engines be shut down, elirainating the normal source of elecirical power end rendering
the PA system powerless and useless, However, on some aircraft the PA system is wired
directly to the battery bus and will remain operative after the engines have been shut
down, if the battery switch is lef't in the "on" position,

In its 1974 Special Study, the Salety Bo: *d recommended that the FAA:

Amend 14 CFR 121.318 to require after a reasonable date that publie
address systems be capable of oporating on a power source independent
of the main alreraft power supply. {.i-74-111)

The study noted that the use of the PA system for emergency communications has
become even more important with the advent of modern wide-bodied aircraft. The larger
cabin a~eas and larger number of passeiigers increased the need for volce commands to be
amplified so that evacustions can be controlled,

The Safety Board relterated this recommendation after the crash of an United
Afrlines DC-8 in Portland, Oregon, on December 28, 1978. 5/ The PA system, which was
powered by the main electrical generating system, became inoperative when eng'ne power
was lost because of fuel exhaustion, No preimpact warnings were given to the passengers
via the PA system. Just before the sireraft struck the ground, the senior flight attendant
vho was taiking into the handset realized that there was ro power, Portunately, other
flight attendants looked outside, noted the alrplane's proximity to the ground, and shouted
to the passengers to assume the brace position., It is not known whether all passengers
heard these wairnings. In its report oa the accident, the Safety Board stated that reliable
communication is important to initiate and direect evacuations and to give preimpact
warnings,

On January 19, 1981, the PAA issued Notice for Proposed Rulemaking No, 81-1 that
complied with the intent of the Safety Board recommendation that a PA system capable
of being ulternatively powered from a source independent of the main electrical
generating system be installed, (See appendix B,) The proposat stated that the PA system
must be capable of operation from a powor source independent of the main electrical
generating system without jeopardizing the in-flight emergency electrical power system,
The proposed requirement would be added to existing regulations concerning PA systems,
and alr carrier aireraft affected by the change would be required to comply within 2 yea~s
after the effective date of the amendment. The FAA proposal for PA systems is stiil
pending with a final decision on rulemaking to take place in December 1981. The Safety
Board commented favorably on this Notice of Proposed Rulemaking.

The FAA requested that specific comments and data be submitted either supporting
or opposing the compliance date, along with the cost of retrofitting alrcraft. The Alr
Transport Association (ATA) of America, whose members include many of the major
airlines, responded to the PAA notice. ATA's response included replies from saveral of its
member airlines, One of ATA'S mombers, United Alrlines, replied that currently four of
its five aircraft types have PA systems which operate independent of the main electrical

5/ MAlreralt Accldent Report--United Airlines, Inc., McDonnell-Douglas, DC-8-81,
N8082U; Portland, Oregon, December 28, 1978.* (NTSB-AAR-79-7.)
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generating system; the only one which did not comply was its DC-8's., Other airlines had
various types of aircraft which did not comply. Estimates of retrofit costs ranged from
$500 to $5,000 per aircraft and estimates of compliance time ranged from 2 to 3 years.

The Safety Board believes that, despite the wide range of cost estimates for this
modification, the benefits of an operable PA system outweigh the economic Turden
required to accomplish this modification. Moraover, the Board believes that the
compliance time of 2 years as stated in NPRM No, 81-1 does ot seem unreasonably
burdensome. The Notice containing the PA system modification proposal is still under
review by the PAA; the Board urges that the final rule be adopted promptly.

Accident experience has illustrated that the cabin interphone system and alternate
procedures are not adequate for maintaining communication in emergencies. On May 2,
1970, an Overseas National Alrways DC-9 operating as Antilliaanse Luchtvaart
Maatschappy Flight 980 ditched near St. Croix. 8/ The flight departed Kennedy
International Airport, New York, with an intended nonstop destinaticn to St. Maarten,
MNetherlands Antilles. The flighterew made three clrcling approaches at the Juliana
Airport, St. Maarten, but was unable to iand due to the poor visibility caused by heavy
rain showers, and the aircraft diverted to St. Croix. En route to St. Croix, fuel was
exhausted, the engines flamed out, and the aircraft ditched. Forty persons including

35 passengers and 5 crewmembers were rescued; 23 persons including 2 infants and a
stewardess did not survive.

Although the captain verbally instructed the purser to prepare the passengers for
the ditching about 10 minutes before the crash, the PA system's cockpit microphone was
inoperative, and as a result no direct {nstructions could be given from the cockpit. Since
the same microphone also is used for the interphone system, the interphone system could
not be used. The navigator was sen' back to the cabin to assist with preparations for the
ditching, which included helping the purser move the 25-man raft from the forward coat
closet to the galley area of the cabin. A steward was also in the galley area securing the
galley equipment when the navigator suddenly became aware that impact was imminent
and shouted for everyone to sit down. The steward sat down on the raft, and the
navigator and purser sit down in the aft-facing jumpseat on the forward cabin bulkhead.
K. wever, several passengers and a stewardess remained standing and at least five others
Jit not have thelr seatbelts fastened at impact.

Later, at a Safety Board public hearing, the captain testified that the PA
microphone was inoperative so he turned the seatbelt sign on and off to warn the
passengers and cabin crew of the impending impact. In its accident report, the Safety
Board concluded that fewer lives would have been lost If the passengers had been warned
in time to strap themselves into their seats and prepare for the impact.

In 1876, the Safety Board examined the Master Minimum Equipment Lists 7/
(MMEL's) of several aircraft and found that certain inconsistencies regarding the PA
system existed among various types of passenger-carrying aireraft. The MMEL's for the
B-747 and B-707 required that the PA system must be operational from the flightdeck and
at least one flight attendant station at all times. Other portions of the PA system c¢ould
be inoperative for up to 25 flight-hours, but immediate repairs were tequired if the
aircraft was at a station where repairs or replacement could be made. On the other hand,

8/ "Alrcralt Accldent Report--Overseas National Airways, Inc,, Douglas DC-9, N93ISF
Operating as Antillagnse Luchtvaart Maatschappy Plight 980 Near St. Crolx, Virgin
1slands, May 2, 1970." (NTSB~-AAR-71-8.}
7/ The MMEL's approved by the PAA contain a listing of alreraft equipment which must
be tunctional for a flight to be dispatched.
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the MMEL's for other aircraft such as the DC-9, DC-10, and B-727 allowed the PA system
to be Inoperative if tha cabin interphone system was operative and alternate normel and
emergency procedures and/or operating restrictions were established and utilized. The
DC-10 was further required to have the left or right cabin handsets operative et the
forward, mid, overwing, and aft attendant stations. The MMEL's for th¢ DC-9, DC-10,
an¢ B-727 placed no time limit for repairs to be made. As a result of the inconsistancies
in the MMEL's, the Safety Board recommended on August 13, 1976, that t'.e FAA:

Require that the MMEL's of passenger-carrying airplanes be standardized
to require that the PA system be operable from the cockpit and from at
least one flight attendant station at all times, {A-76-120)

Responding to the Safety Board's recommendation, the FAA standardized the
MMEL's concerning TA systetns so that the B-747 and B-707 now opeiate under the same
stipulations as ti:e DC-9, DC-10, and B-727. During this special investigation, the Safety
Board examined the current MMELs for passenger-carrying aireraft and found that the
provisions of 14 CFR 121.318, which require an operational PA system aboard airplanes
with a seating capacity of more than 19 passengers, are being negated by the MMEL's,
The FAA's action, which is totally contrary to the intent of Recommendation A-76-120,
allows such pasienger-carrying alreraft as the DC-8, L~1011, DC-9, DC-10, B-7417, B-727,
and B-707 to be flown with an inoperative PA system as long as the cabin interphone
system s opera‘ive and alternate normal and emcrgency and/or operating restrictions are
utilized. (See appendix C.)

The Safety Board believes that aceident experience has demonstrated that the cabin
interphone system is not an acceptabl!s alternative to the PA system for Initiating
evacuation or for assisting passengers cduring evacuations, Like the PA system, the cabin
interphone system can become inoperative in the event of electrical power shutdowns. In
addition, during unanticipated evacuations, such as the United Airlines DC-8 evacuation,
flight attendants are often not at thelr stations where Interphones are located, but instead
are attempting to assist excited passengers. The PA system, unlike the cabin interphone
system, can provide the flightcrew with an immediate means for communication which
can be heard by both passengers and flight attendants. The Safety Board concludes that

inoperative PA systems on passenger-carrying flights can result in an unacceptable level
of safety for alrcraft occupants.

SUMMARY

The speciel investigation into the evacuation of 238 passengers from a United
Airlines DC-8 on December 29, 1980, revealed an atmosphere of confusion and disorder
among passengers and flight personnel that can occur when emeirgency communications
devices are not used or are inoperative. During the evacuation, flighterew personnel did
not use the battery-powered megaphones to initlate the evacuation nor sere they able to
use the PA system since the engine power had been shut down. Hence, there was no
means of communication between the personnel in the front of the cabin who cedered an
evacuation and those flight personnel {n other parts of the cabin who ordered passengers
to remain seated. Although the majority of passengers escaped setious injury, had the fire
in the wheel well suddenly spread, the breakdown of communication could have resulted in
drastically reduced chances of occupant survival.

The Safety Board's past studies and accident reports have shown conclusively that
megaphones, evacuation alarmng, and PA systems are vital to a successful emergency
evacuation, and it has mude numerous recommendations to correct deficlencles.
However, 10 years have elapsed, untold passengers’ lives have been placed in jeopardy, and
many serious injuries have occurred, and still the FAA has not acted to enhance one of the
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most important aspects of pcsterash survival in an alreraft eccident-- an effective
communication system required for the rapid and expedient evacuation of occupants,

This special investigation again shows clearly that crewmembers depend on the PA
system to provide instructions more than on any other emergancy communication device
in an alreraft, It also shows clearly that the interphone system is no substitute for the PA
system because it cannot serve to provide direct instructions to passengers. And finally,
it is evident that, while the mecgaphone is a valuable plece of equipment that provides
communication redundancy, crewmembers apparently are unaware of {ts usefulness, let
alone how to remove it from stowage in the aireraft. Clearly, FAA and alr carriers must
emphasize this equipment in the emergency training provided crewmembers,

RECOMMENDATIONS

As a result of th's special investigation, the National Transportation Safety Board
has issued the following recemmendations to the Pederal Aviation Administration:

Amend 14 CFR 121.417 to include megaphones as a plec2 of emergency
equipment which crewmembers must actually operate ’uring Initis}
training and recurrent training procedures, (Class I, Priority Action)
(A-81-128)

Require the installation of an independently powered evacuation slarm
system in passenger-carrying aircraft. (Class II, Priority Action)
(A-81-129)

Promptly adopt the final rule as proposed in FAA's Notice of Proposed
Rulemaking No. 81-1 ~-- to have the public addresss system on
passenger-carrying aircraft ~apable of operating from a power source
independent of the main electrical generating system without
jeopardizing the in-flight emergency electrical power system, (Class I,
Priority Action) (A-81-130)

Amend the MMEL's for passenger-carrying aircraft to require that the
PA system be operable from the cockpit and from at least one flight
attendant station at all times. These amendments should include
provision that the aircraft may continue the flight or serles of flights
with other portions of the system inoperative for & reasonable number of
flight-hours, but may not depart a station where repairs or replacements
can be made, (Class I, Priority Action) (A-81-131)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B. KING
Chelrman

/s! PATRICIA A. GOLDMAN
Member

/s/ Q. H. PATRICK BURSLEBY
Member

ELWOOD T. DRIVER, Vice Chairman, and FRANCIS H. McADAMS, Member, did not
participate.

September 9, 1981
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APPENDIXES

APPENDIX A

Crewmember Emergency Training Rogulations

Title 14—Asrenautics and $pece

llll:}! Crewmember emesgency (rsin-

(a) Easch training program must pro-
vide the emergency tralning set forth
in this section with respect 10 tach air-
plane type. model, and configuration.
each required crewmember, and each
kiad of operation corducted, (nsofar
as appropriate for each crewraember
and the certificate holder.

(b) Emergency training must poovide
the following:

(1) Instruction in emergency assign-
ments and procedures, including ¢o-
ordination among crewmembors.

(2) Individual instruction L1t the locs-
tion, {un:tion, and operation of emer-
gency equipment Including—

(i) Equipment used in ditching and
evacustion;

() First aid equipment and its
proper use;

{i1i) Portable fire extingulshers, with
emphasis on type of extingulsher to be
used on different classes of fires; and

(iv) Emergency exita in the emergen-
¢y mode with the evacuation slide/raft
pack sttached (If spplicadble), with
training emwphasls on the operation of
the exits under sdverse conditions.

(3} Instruction in the handling of
emergency situations including—

(1) Rapid decompression;

(i) Fire in Night or on the surface,
and smoke control procedures with
emphasis on electrical equipment and
related circuit breakers found in cabin
areas (ncluding all gallieys, service cen-
fers, lifts, lavatories and movie
Kreens,

(iif) Ditching and other evacuation,
including the evacuation of perscns
and their attendants, if any, who may
need the assistance of another person
to 1a0ove expeditiously Lo an exit in the
event of an emergency.

(lv) finess. {njury, or other abnor-
mal situstions involving passengers or
crewrnembers: and

{v) Hijacking and other \inusual situ-
atlons.

{4) Review and cdiscussion of previ-
ous alrcralt accldents and Incidents
aeommmml to actual emergency situa.

(¢) Each crewmember must perform
at least the following emergency drills
and (except with respect to the equip-
raent specified in paragraphs (eX8) (v),
(1), and (vii) of this parsgraph) uelu-
ally operate the following emergency
equipment during initial training and

Preceding page blank

once each 24 cawfMzr montts during
recurrent Lraining on esch type alr-
craft in which they are to seive. Each
crewmember is only required to par-
ticipate In one emergency evacuation
using a slide curing initial trailning.
(Altermnate recurrent g:rioda required
by § 121.438(¢) may accuomplishea
by appioved plctorial presentation or
demonstration.}

(1) Each type of emergenty exit In
the normal and emergency modes, In-
eluding the actions and forces required
in the deployment of the emergeacy
evacuation slides.

{3) Esch type of fire extingulsher.

(3) Each type of erzergency oxygen
ayste.

(4> Emergency evacustion including
the use of a slide. °

(5) Donning. use, ank! Inflation of tn-
dividual flotation means, if applicable.

{0) Ditching, U spplitable, including
tul not 1imited to, as appropriate:

(1) Cockpit preparation and proce-
dures.

(1) Crew coordinatior.

{11} Passenger briellng and cabir
preparation.

(iv) Donning and firflation of lf»
preservers.

(v) Removal from the alrplane (¢r
tralning device) and inflation of each
type of life raft.

(vl) Transfer of each type of slide/
raft pack from one doo? to another.

(vil) Deployment, intiation and de-
tachnient from the aimplane (or train-
ing device) of each Lype of slide/raft

pack.

{vil}) Use ol I'le-lines.

{ix) Boarding of pamsengers and ‘rew
Into & raft or a slide/raft pack.

{d) Crewmembers ‘who serve {n cper-
atlons pbove 28,000 feet must revelve
instruction in the following:

(1) Respiration.

(2) Hypoxla. -

(3} Duration of ¢conslousness with.
out supplemental oxygen at altitude,

(4) Qas exparsion.

(8) Clas dudble formation. :

(8) Physical phenomens and incl
dents of decompression.

(Bec. 1111 of Lhw Federa) Aviation At of
1938 40 UBSC. 1MD ‘

(Amdt. 121-85, 33 PR 80, Jan 3, 1970 &
emended by Ameot No. 131-133, 42 PR
10304, Ape. 1, 1971, AmaL 19)-144, 43 IR
$364Y. May 35, 1915, Amdt. 131-148, 43 ¥R
:m; Oct. 6. 1978 44 FR 28300, Aper. 30,
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11-6. By amending § § 121.309{!}{1) and
(N{2) by replacing the words “10 a
: normni)" with the woicls “from &
- pequired”. by inserting, in § 121.309(f)(2)
- the .Phuu “and Jess than 200" between
99" and “passengers”, and by edding »
- pew § 121.500(1)(3) to read as follows:

. §121.900 Emergecsy oquipment
e . . . .

[ I ]
i {?} Three megaphcnes in the
| passenger cabin on tach sirplane with &
" seating capacity of inore than 1909
i passengers, one [nsialled at the forward
. end, one installed st the most rearward
. location, and one in the mid-section of
" the alrplene. These megapbones must be
© readily accessible to & required flight
- gltendant seal
Explonotion. This proposal Increases

the number of poriable battery-powered
" megaphonss sccessible to Dight
' attendanis on passenger-camyirg
airplanes with a seating capacity of
mote than 199 passengers frors two to
three. The prescot rule requlres one
megaphone for nirplanes with @ seating
upcclt{ of 60-9Y pansengers snd two
for anze with a uadmapcdty of
more the 99 pastengers. When two
megaphonss re iequired, they must be
located at\he fcrward and resrward
txtremes of the airplone. With the
{ncreased size of modern passong:r
airplanes, emergeecy informetion
transmitted ovar mege phovas located at
the two extrerses of the sirplane may
pot be avdible to passengers near the
middle. Thus, for atrplanes with a

sosting capacity of more than 169
. <passengens. & mld-fuselage

n;c'pbom ts proposed.
s propoeal would alio revise
i m\.mﬁ}om and (N)(2) > require the
8 10 be readlly accesible

from @ roquired flight attenclant seat.
Becauss “yoquired™ flight siteadant
seals are pormally occupled iluring
takeoff and landing, this will unsure that
the megapbone {s normally &t an
occupied seat for all &lmuer sea
configuretions. An other tuan reg
flight attendant seat may not be
occupied on all flights.

Ref. Proposal 428; § 1100
Cummitiee {s.Azenda lten C-2.

11-2. By revising § 121.316{b)4) ard
ndding s new (LXS) to 19ed es follows:

..13..

APPENDIX B

Rulemaking No 81-1 Change
Pertaining to the Public Address System

§125.318 POk ndicess sysiom.

* L] L] [ 4

‘m After (s Jate 2 yeass after the

eYective date of this amendment),

7 wsxiasio - m 2at be audible in sach

occupiable compartment, at sach
ssenger and {light attendant seat, snd
sach lavatory.

3) Afier {a dnte 2 years after the
eflective date of thls umnendmenl). it
must be copadle of operatica from a
powser source frdependent of the roala
elecirica) generating system, without
jeopardixing the Inflight emerpency
slecbical power systemn.

Ecplanction The proposal to revise
puatnpb (b)(4) provides public address
capability in all occupiable
coripartments, (ncluding lower lobe
gelitys when installed. This revision
would sasure that flight attendants who
zay be In the lowes lobe galley spaces
recelve information dissemiaated by
wiy of the public address system to
ensble them to perform thalr safety
functions more ¢fectively. The FAA
eitimates that & 2-year complinnce time
§s necessury for § 121.318(b){4) since
inany opitating atrplaces do ol have
public ad iress system speakess in each
occuplabls cempartman! orin sach
lavatory. ‘(his allows sufficient Ui for
design, minufacture, and installation of
the equipnent Bpecilic comments oo
the appropristeness of the time period,
including the number of atrplanes
affected anid the oosts involved, ure
reguested wben cormmenting on this

proposal.

Proposed § 121.318(b), ') requires
power 1o be supplied Lo tha public
address sys enn a POWRE sOuUTcs
independeat of the main electrica’

nesating system. Currantly, the only
gpc of emantency svacustion
coramunicatins equipmeat required is
the portable inegaphone required by
§ 121.900. The Naticna) Transportation

Befety Board's Epecial Study, NTSB-
AAS-7¢-3, “Safaty Aspects of
Emergency Evacustions from Alr Carrier
Alrcraft”, revealed that alth the
reguiations do not require public
address systems fot emergercy
comrsunications, these systenas are
often used to instruct the crew 1o inltiate
smergency evacustions. However, tince
ihe public eddreus systems are not
slwiyes consected to the emergency
electwical supply. they are not always
usable swwhen the alrcraft power Is
interrupted There bave been sevenel
incidents where the pilot abortec tke
takeoff nnd etopped All switches were
shut off and the flight crew could not
readily crder an emergency evacustion
uez 0o electrical power was
vallable 1o the public address system

30, (here has boen an accident cagred
by the failure in fight of all four engines
due 1o fuel depletion. The flight crew's
ablility to give prelmpact we and
fnstrvction waw ham)ered becaile the
alrcrafi's public address system Jost
powtt when the engines stopped
opcriting. Reliable communication |y
fompoetact to inftiste an-) direct an
evatuation or give prelmpact
imstructions; thus, the power source for
the public address system should be
ind:pendent of the main supply.

The PAA anticipates that, to make the
operation of the pudlic address system
independent of the main electrical

ating system. sysiem redesign and

clopment is required, In addition to
an sirplane rethofit pregram There are
move than 3,250 alrglanrs operated
unde; Part 111 which wiill elK'li'equlre
retrofit of the revised systens. After
carell consideration of the system
redesign and development needed. the
ooty and time involved In retrofitting
3,250 airplanes. an o'ber factors, the
FAA ooocludes that two ysars Is needed
f¢ comply with the rexyuirement after it
bocomes effective. The FAA requests
Dot g i e et
nip or oppositg this time pe
ad tha costs Involved, be submitted (n
tuspones to thin notine,

Kzf. Proposals U537 ana ¥53; § 11018
Committee 1; Agends ltem €-3.
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APPENDIX C
MINIMUM EQUIPMENT LISTS FOR VARIOUS AIRCRAFT

DC-8 Master Minlinum Bquipment List Pertaining
to Public Address System

DEPARTHERY ir TRANSPORTATION
FPEDERAL AT ATON ADMINEY RATION

BININUN EQUIPMENT LISY
AIRCRAPT: REYIS. 20 M0 30 Fact
Douglas DC-8 (A1l Models) o

Aoty idemifcomian Syalol
I M)

©april 4, 1978 23.1

3. REQURED FOR ALL FLIGHT COMDITIONS EXCENT AS PROVIDED I
YSTEMa COLLMN 3

SEoUENCE res
ey

L REvARKES AMD OF EXCEPTIORE

13 OOMMUNICATIONS

1 rlight Deck Spoakers * Msy be ftoperative provided procedures
(4f fostalled) are pot predicated on their use,

«2 Pudblic Address Syatam 4 May be faoperstive provided:

(1) It 1s pot required for emergency
procedures, or (2) Alternate dormal end
energency procedures andfor operitinog
restrictfons established and utilized,
(3) Cabin sttendant’s {nterphons systea
f» operative.

«3 VHY Comminications *§ As required by FAR's, or
Trassuitters and Recefvars

'WJo Cot transmitter and tvo {ndepecdent
communications rezeivers required for
813 operations.

o Ons of the required receivers may be
8 VHF navigation receiver provided:

&. 1f Nuzber 1 (Captain's) trassmitter
ot receivar is {noperative, the
flight shall te restricted to VER
meteorological conditfons, and

The sircraft may oot depart an
afrport vhere repairs or replace-
nents ¢ap be nade, and

Afreraft must de repaired vithin
24 elapsed bours from time of
the radfo failure.

FAh Fom TOLT e l $h¢ 002-04)
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L-1011 Master Minimum Equipment List Pertaining to
Publie Addruss System

OLPARTR ENT OF YR.AIPCATATION i
FEDERAL AVIATION ADMINIETIRATION

RINIEUN EQUIPMENT LISY

Rporty fgenc. firoe.ox Symied
FI 0§

A— v A p—— PR,

| g S AT oSt * A A

e b b

BMACRAFY;: LEvISION NO 11 'A:;-__
DATE:

| Lockheed 1-10)1 (A11 Models) — June 21, 1979 23:1

P t:&;m:;) FOR ALL FLIGHT CONDITIONS ERCEPT AS PROVIOED In

1EOUENCE iTém

Y "

1 REnANME AND OB ERCEPDONE

23 COMMNICATIONS
«11-00 ¥ System

-22-0" Selcal System
=23-00 WHF Communicatfons

Transmitters and
Recelvers

=31-00 PA System

- |¥ As required by FAR,
 |* -
- * As riquired by FAR, or

*{(OM) Ove trarsaftter and two {ndeperdent
coomunicitions vecefvers required for all

operatiors. One of the required receivers
nay be a YHF ravigation receiver provided:

(2) 1If the tremmitter/recciver
‘+sy;tel povered by the battery system
{following Toss of the electrical generator
systea) €s {noperative, *he flight sha)}
be restricied to YFR (V) meteoralegical
conditions.

(b) The afrcraft shall not depart an
afrport whet repafrs or replecements can
be made, and °

(c) Afrcraft sust be repatred within
2% elasped hours from the time of radie
follyre,

- |*10} Kay Se {noperative provided:

* Alternats nors’ and emergency procedures
andfor operating restefctions are ettab.
Vished and utiltized.

* Cadin frterphone system 1S cperative
between the Might station and at least
one attendant's station {n each cabin
tone, and (¢ ;gptmbm the Tower
gattey. {See 23-41-04)

FAh Form 1007 o
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APPENDIX C -21-

DC-9 Master Minimum Equipment List Pertaining to
Publie Address System

OEPAATHENT OF TAAN PORTATION
FEDERAL AVIAYION ADBINISTRAYION

MINSMUN EQUIPRENT LISY

Ragora tea:hanior Syvhol
LN T) oy

——————

ARCRATY. ®/E /1508 NO. 13 ¢
”5;1;;

rn_o._,gm DC-9 (A1 Models) August 18, 19717 | .

- t RECURES FOR ALL FLAGHT CONDIT.ONS £27 EPY a3 PRCVIDID 1k
Y~ i é COLUMY §

seouBlE TEN
Wb el

1 RLuEARKE 20D OA EREEPYIONSE

23 COMMUNICATIONS

-1  Audfo Salecter Control One required at each occupied flight
crew position,

Integral fmp and Yoluee
Control Loudspeaker

Dynyaic [aterphone One requires at each occuplied fliont
Microphone cree position,

Oxygen {Smote} Mask One requirad at each occupfed flight
Kicrophone crew positioa.

veadset, PL.5% Plug, One required st each occupied flight
Interphone trew posttion.

Publfc Addrass Systee 4 Pay be inoperative provided:

{1} 1t fs not raquired for eaergency
procedures, or

(2} Alternate normal and emergency
procedures indfor operating
restrictions estadlishad and
utilfzed,

{3) Cabin attendant's {nterphone system
{s operative.

S e -

-7 Fifght Intarphone SHstem

l

m—rm 2000}




~29- APPENDIX C

DC-10 Master Minimum Equipment List Pertaining to
Public Address System

SEPAATMENTY CF TAANIPORTAYICN
FEOERAL AYVIATION ADMINIETRATAON 2@ons Ifenificanon Symbol

MINIMUNM EQUIPRENT LIST F3 0020 11

AIRCRAFY: REVISION NC. 1] PaCt

Douglas DC-10 (A1) Models) *ME November 6, 1978 | 23-1

1 REQURED " ~2 ALL FLIGHT “OWRITOMS EXCEPT AS PAOVIDED 1N
ITSTEN K COLUMN .
stouteCe T
ald i RExARLY AnD OR ERCEPNIONS

23 COMMINICATIONS

«1 HF Transceiver As required by AR,
{1f Installed)

o o

-2 YHF Transcefver *#{o){m) As required by FAR; or

One transmitter and two independet
comunications recefvers requires
for all operations.

prmn e T

One of the required receivers may be
& YHF navigation receiver provided:

a. If Number 1 {Centain's) tricsmitter
or receiver is inoperative, the
flight shall be restricted to YFR
meteoroiogical conditions, ary

The afrcraft shall not depart an
airport where repairs or replace-
ments can be made, and

Afrcraft st be repaired within
28 elapsed hours from time of the
radio failure,

-3 SELCAL

4 Passenger Address Systea ¥ay te inoperative provided:

{See Items 23.8 It s at required for emergency
and 23-9) procedures, or

(1) Alterrate normal and emergency
procedures and/or operating
restrictions are estadlished and
ut“iledo

Continued on next page
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APPENDIX C
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DEPARTHEN" OF TALNEPORTATION
4 AL AVIAY
EOERAL AVIATION ADMINISTRATION Fepony Hensificanion Svmboi

MINIMUS EQUIPMENT LIST FE 9430 11

AIRCAAP Y. REVISION NO “ Pact

Douglas 0C-10 {A11 Nadels) PATE November 6, 1978 | 23.2

] T REQUARED FOR ALe FLIGHMT CONDIT!ONG EICEPT AS PROVIDED (M
STYETEM B COLUMN 2
SEQUBNCE 1TEM
B ERY

1 ArvaRgs Anpk OR E2S(PTIONY

23 COMMUNICATIONS
{Cont 'd!

(2) Left or right cadin handsets are
operative at the forward, mid,
overwing and aft attendant stations.

. - . . . Y . , o HEET
- o B e T B L S e g e
- e Lo T I Ry L I RO T MM 150 sl 1.7 oy ksl Al i R
5 TN G 2

(3} Service interphone System is
oparative.

it T e

Passenger Music/Record
Announce System

)
£
)
i

Passenger Entertainment/ Demultinlexer Encoders must be installed
Service Mlitiplex System to provide wiring connectfons for
passengar oxygen door latch operation.

PR e

e

Megaphones In the event a megaphone fs malfunction-
ing, fnoperative, or u!ssin?, the
sirplane m3y continue the flight or
serfes of flights, but shall not depart
23 afrport where repairs or replacements
cin be made,

Service lnterphone System Cabin to cockpit/cockpit to cabin
(Cadin & Galley to function may be inoperative provided
Lockpit) the announce mode of the PA system
{Cockpit to Cabin and is operative and flight compartment
Galley) PR speaker can de understood.
(Mafntenarce Outlets)
Maintenance outlets may be inoperative
(See Item 23-4) provided aintenance {nterphone sysiem
switch fs placed §n OFF position.

FAA Form §030-7 tieem




Boeing 707/720 Master Minimum Equipment List
Pertaining to Public Address System

-24-

DEPARTHENT OF TRANSPORTAVION
FEDERAL AVIATION ADMIMISTRATION

Reorts Idemification Symbo’
5 0430 41

23 COMMUNICATIONS
-6 Publit Address System

-7  Flight Deck Interphone
System

-8  Audio Selector Panel

-9  Vofce Recorder System

10 HF Cormuntcations
Transmitters and Recefvers

Kout'd
i

MINIMUN EQUIPKENT LISY
AIRCRAY Y RIVEAON NO. k11 PAGE
BOEING 707/720 oATE:  ZN 2 5 W60 23.2
4 ' $.REQURRED FLE ALL FLISHY CONDITIONS EaCEPY A% PROVIDED IN
stovmice reu coiumn 3
WURbBEKS

2 AEMARKS ARD OF EXCEPNIONS

T M l;c incperative provided:

{a Alternate normal,and energency
peocedures and/for ogenting
procedures are astablished and
utflfzed.

{b) Cabin attendant's {nterphone
system f{s operative.

Kot requires for all-cargo operations,

Required for all crew members on flight
dECl dlftyn

*+ Pilot's and copilot's required for al)
operations. Others may be fnoperative
provided interphone systec available to 21
flight ceck stations required for a
specific flight.

*t In the event of malfunctfoning or fail.
ure of the voice recorder systen, the air-
plane may continue the flight or series of
flights, but shall not depart an alrport

[where repairs or replacements car be made.

*§ As required by FAR.

¥

J
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APPENDIX C -25-

Boeing 727 Master Minimum Equipment List Pertaining to
Public Address System

DEFARTUENY OF TRANSPOATATION
SEDERAL AVIATION ADMINISTRAYION

MINIMUM EQUIPMENT LIST

AIRCRAFY: REVISION RO 24 PAGE

BOEING 727 BXTE: DEC ¢ W19 231

Reom, J‘_c’ui!u:d;’al Symibol

. 1
STYSTEM & 1 C.O‘Lal'::“)b FOR ALL FLIGHY COMDITIONS EICEPY A3 PROIDED IN

$ EQU BNCE ftin
NUMBERS

23 COMMUNICATIONS

-1 Flight Deck Sgeaker Systea *+ " Hay be inoperative provided procedyres
(1f Installed are not predicated on their use and head-
sets are installed anu cperative,

1 AEwARKS AND OR LACEPTIONS

-2 Public Address System *J May be inoperative provided:

(a) Alternate normal and emergenty
procedures and/or operating
restrictions are estabiished and
vtitized.

(b) Cebin dtiendant's fnterphone syst
fs operative.

Not required for all-cargo operations.

YKF Communfcations * As required by FAR.
Transmitters and Recefvers OR

*f One transmitier and two independent
comunications receivers required for sl
operations. Cne of the required receivers
ray be a YHf navigation recefver provided:

(a) If the transmitter/recefver

system powered by the battery
system [followirg loss of the
electrical generator system)

fs tnoperative, the flight shall
be restricted to YFR (YMC)
reteorological conditions,

(b) The afrcraft shall not depart tn
airport ~h.ere repafirs or re-
g]acements can be rade, and

{¢) Afrcraft sust be repiired within
28 etapsed hours from the tire of
redio faflure

-4 Fflight Deck Interphone Required for ali ¢rew members on flight
deck duty.

-5 Audio Se¢” <tor Panels + P{lot's and copilot's required for all

eratfons, Others may be fnoperative pro-
vided tnterphone system fs availadle to 8Nl
f1¢ght deck statfons required for &

Ispecific flight.

b‘ +*
FAA ¢ BT unem

Fas Al te-000
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~26- APPENDIX C

Boeing 747 Master Minimum Equipment List
Pertaining to Public Address System

OEPARTHENT OF TAAMSPORTATION
FEDEDAL AVIATION ADMIMIETRATION

MINIMUS EQUIFMENT LISY
AIRCRAPY: REVRIONNO. )8 Pace

DOCING 747 OATE: 18 1979 231
1. QERARED FOR ALL FLIGHY CONDITIONS EXCEPTY A3 PROYVIDED IN
COLUMN

Rwpor:s Hemification Synbol
”1’5,‘:" o,

STSYEM A
SEQUERLE e

el § ACWARES ARD OX ERIEPTIONS

23 COMMUNICATIONS

«1  Flight Peck Speaker (1f *+ May de tnoperatire provided procedures
Installed) are not predicited on thefr use and head-
sets are fnstalled and operstive.

=2 Public Address System *f May be tnoperative provided: | .
_ (a) Alterrate normal and emergenty
procedures and/or ogerlting re-
strictions are established and
utilized.
(b) Cadin attendant's interphone
systew {s fully operative.

Not required for a11-cargo operations.

-3 YHF Communications *f As req&{red by FAR.

Transmitters and Recelvers
*§ Cne transmitter and two ndependent

receivers required for a1 operations.
of the required recefvers may be a VHF
ravigation recefver provided:

(a) If the transmitter/recefver
systien red by the battery
systes (following loss of the
electrical generator system)
fs inoperative, the flight shall
te restricted to VFR (VML)
meteorologfcal conditions.

(b) The alrcraoft shall not depart an
atrport where repairs or replace
ments ¢an be xade, and

{c} Afrcraft must be repaired within
24 elapsed tours from the time of]
radio fatlure,

-4 Fiight Deck Interphone Reg:irtd for all crewrembers on flight
Systam deck duty,

«§  Audfo Selector Panels {+ Pitot's and copflot’s required for all
ations, Othars ray be {noperative
provided interphone system avatlable to 2l
ciight deck statfons required for a

[specific. flight,
FAA Forn $090F (ieemy '
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